
WHAT IS CLAIM3D IS: 



1 . 



An information recording app^ 



ratus 



fo 



r recording 



multi-leveled information in a phasa-change recording 
medium by the application of a las^r beam thereto, 
comprising; / 

power level modification mafens for modifying a 'power 
level of said laser beam into t/wo or more power levels so 
as to correspond to said multi-leveled information, and 
setting a plurality of recording mark units including 
therein at least one recording mark to be formed, based 
on said modified power levels, so as to correspond to 
said multi-leveled information, 

2. The information/ recording apparatus as claimed in 
Claim 1, wherein each cff said recording mark units has a 
power level that corresponds to the total area of said 
one or more recording/ marks included in each of said 
recording mark units/ 

3. The information recording apparatus as claimed in 
Claim 1/ wherein e/ach of' said recording mark units 
includes one recording mark and has a track-direction 
length in a ran/e of 0.5 to 1.0 times a beam diameter 



defined by l/e 2 , and the area of sai/d recording mark in 
each of said recording mark uni~s is chanced for 
recording said multi-leveled information. 

4 . An information reproducing apparatus for 
reproducing multi-leveled information recorded in a 
phase-change recording mediu4 in the form of recording 
marks by the application o/ a recording laser beam 
thereto, by the applicati/n of a reproducing laser beam 

thereto, comprising: 

reproducing means lor reproducing said recording 
marks based on reference clock signals, with the timing 
of detecting a mark eydge of each of said recording marks 
and the timing of defecting the intensity of a reflection 
light from each of ^said recording marks being made 
different . 



5. The info/rmation reproducing apparatus as claimed 
in Claim 4, whetfein said reproducing laser beam has a 
smaller beam dimeter than a beam diameter of said 
recording lasfr beam in terms of a beam diameter defined 
bv l/e a . 
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6. An information recording and re/roducing 
apparatus for recording multi-leveled information in a 
phase-change recording medium by the Application of a 
recording laser beam thereto, reproducing multi-leveled 
information recorded in a phase-change recording medium 
by the application of a reproducing laser beam thereto, 
comprising: 

power level modification Le&ns for modifying a power 
level of said recording laserf beam into two or more power 
levels so as to correspond to said multi-leveled 
information, and setting a/plurality of recording mark 
units including therein at least one recording mark to be 
formed, based on said modified power levels, so as to 
correspond to said multi-leveled information, and 

reproducing means/ for reproducing said recording 
marks based on ref ere/ice clock signals, with the timing 
of detecting a mark yfedge of each of said recording marks 
and the timing of detecting a reflection light intensity 
of each of said re/tording marks being made different. 



7. The information recording and reproducing 
apparatus as clfeimed in Claim 6, wherein each of said 
recording marl/ units has a power level that corresponds 



* 



to the total area of said one or mors Recording marks 
included in each cf said recording ma/rk units. 

8 . The information recording /and reproducing 
apparatus as claimed in Claim 6, therein each of said 
recording mark units includes onj recording mark and has 
a track-direction length in a rafnge of 0.5 to 1.0 times a 
beam diameter defined by 1/e 2 , And the area of said 
recording mark in each of said recording mark units is 
changed for recording said information . 

9. The information ra/bording and reproducing 
apparatus as claimed in cyaim 6, wherein said reproducing 
laser beam has a smaller toeam diameter than a beam 
diameter of said recordi/ig laser beam in terms of a beam 
diameter defined by l/< 



10. An information recording method for recording 
multi-leveled information in a phase-change recording 
medium by the application of a laser beam thereto, 
comprising the stens of: 

modifying a dbwer level of said laser beam into two 
or more power lev/els so as to correspond to said multi- 



* 



leveled information, and 

setting Iplutality of recording mark units 
including therein at least one recording mark to be 
formed, based on\said modified power levels, so as to 
correspond to said multi-leveled information. 

11. The information recording method as claimed in 
Claim 10, wherein ea^h of said recording mark units has a 
power level that corresponds to the total area of said 
one or more recording i\arks included in each of said 
recording mark units 

12. The information Recording method as claimed in 
Claim 10, wherein each of said recording mark units 
includes one recording mark\and has a track-direction 
length in a range of 0.5 to 1.0 times a beam diameter 
defined by l/e a , and the area\of said recording mark in 
each of said recording mark units is changed for 
recording said multi-leveled information. 



13. The information recording method as claimed in 
Claim 10, wherein in modifying sai\i power level of said 
laser beam, at least one of said po\ie: 



•r levels is further 



* 



changed in a level retention time thereof so as to 
correspond to said multi-leveled ii/f ormat ion , 

14. The information recordi/ng method as claimed in 
Claim 10, wherein said power ley£el of said laser beam is 
modified into three power leveis, a recording power level, 
an erasing power level and a bias power level, with the 
respective power levels thereof being set in a decreasing 
order of said recording powir level, said erasing power 
level, and said bias power/ level (said recording power 
level> said erasing power/ level > said bias power level; . 

15. The informatic/n recording method as claimed in 
Claim 14, wherein in modifying said power level of said 
laser beam, at least dne of said recording power level or 
said bias power level/ is further changed in a power level 
retention time thereof in accordance with said multi-r 
leveled information, 



16. An information reproducing method for 
reproducing multi7leveled information recorded in a 
phase-change reco/rding medium in the form of recording 
marks by the app/Lication of a recording laser beam 



thereto, \y the application of a reproducing laser beam 
thereto, comprising the step: 

reproducing said recording marks based on reference 
clock signals, \with the timing of detecting a mark edge 
of each of said\recording marks and the timing of 
detecting a reflection light intensity of each of said 
recording marks beyig made different. 

17. The information reproducing method as claimed in 
Claim 16, wherein said\ reproducing laser beam has a 
smaller beam diameter than a beam diameter of said 
recording laser beam in tterms of a beam diameter defined 
by 1/e 2 . \ 

18. An information recording and reproducing method 
for recording multi-leveled information in a phase-change 
recording medium by the application of a recording laser 
beam thereto, and reproducing multi-leveled information 
recorded in a phase-change recording medium by the 
application of a reproducing laser\beam thereto, 
comprising steps: \ 

modifying a power level of said\ recording laser beam 
into two or more power levels so as no correspond to said 
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multi-levered information, 

setting\a plurality of recording mark units 
including therein at least one recording mark to be 
formed, based o\i said modified power levels, so as to 
correspond to sa\d multi-leveled information, and 

reproducing aaid recording marks based on reference 
clock signals, wit A the timing of detecting a mark edge 
of each of said recoVding marks and the timing of 
detecting a ref lectio\ light intensity of each of said 
recording marks being nrade different. 

19. The information Recording and reproducing method 
as claimed in Claim -17, wherein each of said recording 
mark units has a power leveA that corresponds to the 
total area of said one or morV recording marks included 
in each of said recording mark\ units. 

20. The information recording and reproducing method 
as claimed in Claim 13, wherein esLh of said recording 
mark units includes one recording irtark and has a track- 
direction length in a range of 0,5 to 1,0 times a beam 
diameter defined by 1/e 2 , and the areV of said recording, 
mark in each of said recording mark units is changed for 



recording said information. 

21- \ The information recording and reproducing method 
as claimed\in Claim 13, wherein said reproducing laser 
beam has a Waller beam diameter than a beam diameter of 
said recording laser beam in terms of a beam diameter 
defined by 1/ey. 

22. A phase-change recording medium comprising a 
recording layer iV which multi-leveled information can be 
recorded by an information recording method for recording 
multi-leveled information in a phase-change recording 
medium by the application of a laser beam thereto, 
comprising the steps of: 

modifying a power uevel of said laser beam into two 
or more power levels so as to correspond to said multi- 
leveled information, and getting a plurality of recording 
mark units including therein at least one recording mark 
to be formed, based on said Modified power levels, so as 
to correspond to said multi-leveled information. 

23. The phase-change recording medium as claimed in 
Claim 22, wherein said recording \layer comprises Sb and 



* 



Te with a Sb/Te conteirj/ratio of 2 to 5 in terms of 
atomic %, and at le^st one element selected from tht 
group consisting/of Ag, In, Ge, Ga, B, Si, and Al. 
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